Nakabachi et al. suggest a different scenario to explain the loss of genes in the C. ruddii genome-the transfer of endosymbiont genes to the host nuclear genome for expression. Parallels can be drawn to organelles such as mitochondria in that most genes encoding mitochondrial proteins are located in the cell's nuclear genome. Some of the genes may have been transferred from an ancestral endosymbiont, whereas others represent modified cytosolic cellular proteins recruited for service in the mitochondrion (13) . Deterioration and gene loss are evident in both organelle and endosymbiont genomes despite strong host-level selection. This is because the balance between the two opposing forces-deleterious mutations and hostlevel selection-shifts toward mutational erosion when the destroyed functions are compensated by genes from other endosymbionts or by a cell's nuclear genes.
The endosymbionts of insects are an excellent model system to test theoretical predictions about the evolution of genome size in small, nonrecombining bacterial populations. As we continue to study these systems, we are likely to discover even more extreme examples of miniscule bacterial genomes. A stronger focus is needed on the compensatory changes that have taken place in the secondary endosymbionts and the nuclear genomes of the hosts. The results will provide hints about the processes shaping the development of organelles and the various routes taken to minimal gene-sets in nature. Potential applications include new weapons in the fight to eliminate agricultural pests and vector-borne diseases. However, for the smallest of small endosymbionts (1, 2), the future seems gloomy. It is a dead end from which there is no escape. S emiconductor lasers generally emit a large amount of undesired spontaneous emission before starting lasing oscillation, which degrades their efficiency and performance substantially. Therefore, lasers that emit almost no spontaneous emission have long been sought. Such devices are called "thresholdless lasers," where light output versus excitation power has no obvious threshold characteristic and lasing occurs at extremely low excitation powers. These lasers should have the maximum allowable performance and thus be very useful for optical applications. One promising approach has been to construct lasers with a nanocavity in a photonic crystal, in which the optical properties are structurally designed rather than intrinsic to the material. The photonic crystals and nanocavities can then be tailored to control spontaneous emission to achieve thresholdless operation. Recent progress in the engineering of photonic crystal nanocavities and their combination with quantum dots has accelerated this effort (1) (2) (3) (4) .
Several key issues (5) must be addressed before thresholdless lasers can be realized. The threshold behavior of semiconductor lasers arises from spontaneous emission coupled to the many optical modes inherent to the laser cavity. Only one of these can be the lasing mode. The undesired spontaneous emission into other modes dissipates the excited carriers in the semiconductor and, consequently, the laser efficiency is degraded. Before the ultimate laser can be realized, the following issues must be addressed: (i) Optical modes that induce undesired spontaneous emission should be suppressed where possible; (ii) a single-cavity mode with a sufficiently high Q factor (the so-called quality factor of the cavity) and a small modal volume is essential; and (iii) excited carriers should be concentrated to emit light coupled to the single-cavity mode.
Regarding the issue (i), the suppression of spontaneous emission has recently been demonstrated (2, 3) . Progress in the development of two-dimensional (2D) photonic-crystal slabs (see the figure) has been integral to this achievement. The 2D slab structure facilitates a quasi-three-dimensional (3D) confinement of photons as a result of the large refractive-index contrast perpendicular to the slab. Although spontaneous emission from light emitters inside the 2D slab structure can be coupled to confined or leaky optical modes, it is possible to couple ~94% of the spontaneous emission to the confined mode. Therefore, the use of a 2D photonic-bandgap structure can inhibit ~94% of the spontaneous emission (3). Recent experiments have suppressed the spontaneous-emission rate of this system by roughly the theoretical limit (~15 times) (6) .
As for the fabrication of appropriate cavity modes, a single mode can be introduced by forming an artificial defect in a 2D photonic-crystal slab (see the figure) (1). The modal volume (V) of this defect (nanocavity) can be on the order of a cubic wavelength. When the Q factor of the cavity is sufficiently large, the emission coupled to the single-cavity mode can be substantially enhanced by a factor of Q/V, which is called the Purcell
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Combining photonic nanostructures with quantum dots may lead to semiconductor lasers having much higher efficiency and performance.
effect. When the emission rate in the laser mode is much greater than that coupled to the residual leaky optical modes in the 2D slab, thresholdless operation (7) would be possible. Thus, the Q factor of the nanocavity is an important measure of the optimization of the desired emission process. Nanocavity Q factors have improved from hundreds in 1999-2000 (8) to ~50,000 in 2003 (1), 600,000 in 2005 (9), and >1 million currently (10, 11) . Although Q factors of >1 million are not essential for thresholdless lasers, the realization of such ultrahigh-Q nanocavities is important to control the interaction between photonic and electronic systems.
Ongoing studies also aim to demonstrate that the carriers stored by the suppression of spontaneous emission can be used to induce emission coupled to the single-cavity mode instead of the residual leaky modes in a 2D slab (6) . Quantum dots (QDs), which can confine carriers three-dimensionally, are the most promising light emitters to be introduced into nanocavities. This 3D carrier confinement allows nonradiative processes to be suppressed. In addition, the gain curve becomes sharp due to the delta-functionlike density of states of QDs (12) . Furthermore, QDs can reach absorption saturation easily due to their strong nonlinearity, and a high Q factor of the nanocavity can be maintained even during the initial stages of the excitation. However, the bottleneck blocking the demonstration of thresholdless operation arises because high-quality QDs can be obtained only by self-assembly methods; hence, the wavelengths and positions of the QDs in the nanocavity are random (see the figure) . If the cavity mode is resonant with respect to the wavelength and position of the QD, the Purcell effect occurs (2, 13) , and the carriers stored by inhibiting spontaneous emission can be used mostly for emission coupled to the single-cavity mode, allowing thresholdless operation to occur. However, if the wavelengths and positions of QDs are not resonant with the cavity mode, the Purcell effect is suppressed and the emission rate of the cavity mode cannot be improved (2), leading to the consumption of excited carriers by emission coupled to the residual leaky modes. Thus, a clear demonstration of thresholdless operation remains to be achieved. Nevertheless, a recent paper (4) reported that the self-tuned QD gain effect is feasible, in which nearly thresholdless behavior might be obtained even in the offresonant case. Although a detailed investigation of this effect is necessary, the report could be useful in addressing the matter of carrier concentration.
Major progress toward the realization of thresholdless nanolasers has clearly been achieved with 2D photonic crystal-based nanocavities and their fusion with QDs. However, to accomplish thresholdless laser operation, more needs to be done, including detailed investigations to clarify the interactions between the nanocavity and QDs in an off-resonant condition, and between individual QDs inside the nanocavity. There also needs to be progress in the development of 3D photonic crystals (14, 15) . The suppression of undesired spontaneous emission would be at least 10 to 100 times as great as that in a 2D photonic-crystal slab. Even if the QDs and the nanocavity mode were offresonant, thresholdless operation would be expected because spontaneous emission coupled to residual leaky modes would be reduced to <0.06 to 0.6%. And finally, we must find an appropriate method of current injection (16) by which the Q factor of the nanocavity is not degraded. The future looks bright on all these fronts.
A t the heart of the ability to self-replicate lies the cell's cycle machinery that orchestrates the flawless duplication of the genome and cell division. The major driving force of the cell cycle engine is the family of cyclin-dependent kinases (CDKs), enzymes that phosphorylate (add phosphate to) a number of cellular proteins. This modification fuels sequential transitions through the cell division cycle (1) . Recent exciting discoveries show that CDKs may have yet another critical role in cell physiology-to coordinate cell cycle progression with timely responses to DNA-damaging insults that can threaten genomic integrity and cause devastating diseases such as cancer. The latest insight into this other role is published on page 294 of this issue by Huang and colleagues (2) . These authors show that CDKmediated phosphorylation of a transcription factor known as FOXO1 during S phase-the most vulnerable period of the cell cycle, when the 3 billion bases of human genomic DNA must be faithfully replicated-controls a cell's survival under genotoxic stress conditions. In response to replication stress or DNA damage, cells activate a complex network of factors (3, 4) that silence CDKs and thereby delay or arrest cell cycle progression (the socalled checkpoint pathways), promote DNA repair, or, in the case of irreparable damage, eliminate the potentially hazardous cell by induced cell death (apoptosis) (see the figure) . The damage alert triggered by DNA lesions that activate these cellular responses is spread by two signaling modules of the checkpoint kinases ATM and ATR that activate the effector kinases Chk2 and Chk1, respectively (3, 4) . A key substrate of Chk1 and Chk2 is the Cdc25A phosphatase. Under normal physiological conditions, this enzyme strips the inhibitory phosphate molecule from CDK2, thereby activating it. CDK2 regulates the G 1 -S transition and Sphase progression of the cell division cycle. After DNA damage or stalling of DNA replicaPhosphorylation of transcription factors is crucial to whether DNA damage in a cell results in cell death or repair and survival.
